104        X. APPLICATION OF THERMODYNAMICS TO RADIATION.
purpose of concentrating heat, and it is to "be noticed, further, that the splitting of the incident ray into two parts is in general irrv.-versiUe; for, taking light of a certain definite wave length, a definite relation exists between the amplitudes, phases and polarisation of the reflected and refracted components, and unless this relation were preserved when the paths of the rays were reversed, they would not recombine to form a single ray. If such recombination were possible in the case of radiations emitted by different bodies we might have a means of restoring lost availability. We shall therefore assume, to shorten the discussion, that the loss of availability can in no case be less than it would be in the case of purely hypothetical media which refracted the whole of the incident light. Such a, medium we might call a "perfect refractor", a "perfect reflector" being similarly defined with reference to reflection.
Let ds and dsf be elements of area of two radiating surfaces, and suppose that the rays from a point on ds which reach the element dsr lie within a cone of solid angle dcof whose axis wakes an angle £ with the normal to ds. Then if J bo the intensity of normal radiation from ds, the total quantity of radiation foil ing on ds' is
(111)                               dQ = I cos €-da)ds.
With corresponding notation for the element da*, if dQf denote the quantity of radiation received from dx on </**',
dQ'-T GOBS'-da'ds'. The condition that dQ — dQ1 requires that I cos s dcods = Jf cos s1 d®'ds*.
If the extreme media are the same, /, /' are, for perfectly radiating bodies, functions of the temperature alone, and in order that heat equilibrium may represent equality of temperature we have to prove the relation
(112)                          cos sdads = cos s'd&'ds1.
In the case of direct radiation through a homogeneous medium if r be the distance between the elements
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cos sd&ds ==» cos ^dto'ds'. It follows from this that the ratio
cos sfdo)f ds( cos ed&dsg glass for the
